Comets contain unique and invaluable information on the chemical history of the solar nebula, the transport of biogenic materials from interstellar to interplanetary space, and the conditions on the early Earth. The bulk of cometary matter consists of amorphous water ice with volatile materials trapped inside. Comets delivered interstellar organic matter, atmospheric CO2, N2, and water to the early Earth. Are the nuclei of these comets in a pristine state even though they have been periodically exposed to a significant amount of solar radiation? How much of the volatile inventory of comets would have been lost to outgassing before collisions with the early Earth? The answers to these questions about the composition of comets is largely determined by the thermal conductivity of amorphous ice. The thermal conductivity determines the rate of heat flow in the presence of a temperature gradient. The lower the thermal conductivity, the slower the equilibration of energy throughout the material, and more of the volatile materials would remain trapped in the cometary ice. This parameter also relates the observed outgassing products to the internal composition of the comet. Unfortunately, the thermal conductivity of astrophysical ices is not known and estimates for its value range over several orders of magnitude. Recent experiments by Kouchi et al. yielded values 104 to 105 lower than those found for other amorphous solids. 1 This discrepancy has been interpreted as being due to the microporous nature of vapor deposited amorphous ice. Based on our previous work on the structural properties of amorphous ice 2, we present computer simulation results on the thermal conductivity of amorphous ice, and how it changes with the microporosity. Theoretical work offers control over the microstructure of the ice, which is not possible experimentally. This work should help prove whether or not the low values of the thermal conductivity found by Kouchi et al. was due to the microporosity of ice.
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